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Ground Radar

GPM/DPR

Schwaller and Morris, 2011

Raingauge

Radar(KMA)

RAR

+

Computation of adjusted 
Z-R relationship 

in real-time

RAR in KMA

Radar AWS RAR

Obs
Range

11 radars
(All sites : S-band)

642 points in Korea 
Peninsula

Composition	of	11	
KMA	radars

Spatial	
Resolution

1km*1km
(240km range) about 13 km 1241*1761(1	km)

Time	
Resolution 10	min 1	min 10	min	

Unit dBZ mm/hr mm/hr



Problems
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70% of Korean territory is covered with mountains and it causes severe radar beam blocking. 
Beam blockage leads to considerable under-estimation, even worse observation gap in QPE.  

＜Topography of the Korea peninsula and the observational area of the 
operational  radar network of KMA(black) and MOLIT(blue)＞
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Hybrid Surface Rainfall (HSR)
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Rainfall Estimation Technique
based on Hybrid Surface 

: the rainfall estimation technique base on the 
lowest-observable elevation surface, in radar 

volume scan that is immune to radar partial beam 
blockage, ground clutter contamination, attenuation 

in rain and non-meteorological echoes 

Blocking

Ground 
Clutter

Chaff

PPI0

HSR

The application of radar data based on single elevation (angle) has limit in QPE 
and a proper technique to overcome the effects due to mountainous terrain is necessary 

for improving the accuracy in radar QPE as well as good quality control process. 

Courtesy of  KMA/WRC



Ground Validation with RAR
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Ground Validation with HSR
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Total Jun Jul Aug Sep

30-yr Avg 886.0 158.6 289.7 274.9 162.8

2019(mm) 712.0 143.1 216.6 140.7 221.2

ratio 80.8% 87.4% 74.8% 52.4% 136.3%
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GPM Ground Validation (2018.3. ~ 2019. 2)
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Rain rate scatter plot by cloud type
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Courtesy of GSFC



ICE-POP 2018

Snowfall rate retrieval

Ocean flux
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NMSC ( or NASA) around 33 cases

Yes No

RAR Yes 26,591(14,819) Hits 20,271(35,185) Misses 

no 139,241(64,061) False alarms 203,524(290,077) Correct negatives 

※ compare ground radar with GPROF(NASA) and KMA(NMSC) 

• Period: ‘17.12. ~ ‘18.2. 

POD FAR TS

NMSC 0.57 0.83 0.14

NASA 0.29 0.81 0.12
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INPUTS
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ü UM vs. NASA vs. KMA – February 2018

SHF UM NASA

R 0.71 0.94

RMSE 34.80 22.64

MAE 26.82 20.17

LHF UM NASA

R 0.85 0.92

RMSE 32.62 23.48

MAE 23.39 17.88

TAU UM

R 0.92

RMSE 0.06

MAE 0.05
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• GMI를 훈련하기 위해
CloudSat CPR+GPM DPR 
사용하여 EOF 공간에서 DB 
구측

• DB를 다양한 지면과 대기
환경에 따라 구축 (ocean, 
land, sea ice, snowcover, 
and TPW)

• 산출물은 강설확율과
강설강도
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